Manipulations of dietary tryptophan: effects on mouse killing and brain serotonin in the rat.
Maintaining rats on a tryptophan-free diet for 4--6 days induced mouse killing in non-killer rats, and significantly facilitated killing in killer rats, as indicated by shorter latencies to kill the mice. The killing responses were similar in topography to the natural killing responses. These changes in killing behavior did not appear to be due to generalized changes in irritability. The increased killing after maintenance on a tryptophan-free diet was accompanied by a 26% reduction in brain serotonin (5-HT) and a 29% reduction in brain 5-hydroxyindoleacetic acid (5-HIAA). When the tryptophan-free diet was supplemented with L-tryptophan (0.5 or 2%), brain 5-HT and 5-HIAA were increased above control levels, and the rat's killing response appeared normal both in terms of latency and topography, similar to that seen in control chow fed animals. While rats consumed less of the tryptophan-free and tryptophan supplemented diets, control subjects deprived of chow such that they lost as much weight as rats fed the tryptophan-free diet, did not show changes in killing behavior. These results are consistent with the hypothesis that central serotonergic systems exert inhibitory control over mouse killing behavior in rats.